Two characters which might be expected to affect relative fitness have been studied in two capitulum morphs of groundsel, Senecio vulgaris L. In natural populations thc radiate morph (YrTr) produces more capitula per plant (six out of eight populations) aisd more seeds per capitulum (six out of six populations) than the non-radiate morph (TnTn). Given that these potential fitness characters vary between morphs, the suggestion by Hull (1976) , that the increase in the Tr allele in populations in central Scotland is merely a result of "introgressive pressure" from S. squalidus, is considered most unlikely.
INTRODUCTION
RENEWED interest has recently been shown in the origin and distribution of the radiate form of groundsel (Senecio vulgaris L.) (Hull, 1974a (Hull, , b, 1975 (Hull, , 1976 Monaghan and Hull, 1975; Richards, 1975) . The evidence available suggests that the radiate allele (Yr) may have been introduced into S.
vulgaris populations from Oxford ragwort (S. squalidus L.) via interspecific hybrids. The three flower morphs of groundsel, non-radiate, intermediate and radiate (Tn Tn, Tn Yr and Yr Tr respectively) are readily distinguishable by the absence or, if present, the length of the ray-florets (Richards, 1975) . Hull (1975 Hull ( , 1976 has presented data for populations near Edinburgh in central Scotland indicating that where S. vulgaris coexists with S. squalidus the frequency of the radiate morph has increased with time. To the west, around Glasgow, S. squalidus is rare and here the frequencies of the radiate and non-radiate morphs of S. vulgaris have remained stable. Hull (1976) argues that the increase in the frequency of the radiate form in the eastern area is more likely to be the result of repeated introgression with S. squalidus than of selection favouring the Yr allele in S. vulgaris. Richards (1975) , in a detailed laboratory study of S. vulgaris, concluded that although the non-radiate genotype (YnYn) showed a faster growth rate, produced more leaves and flowered sooner than the radiate genotype (Yr Yr), the radiate form developed more capitula per plant and the capitula contained more seeds relative to the non-radiate form.
If it can be shown that these characters, which will presumably affect fitness, also vary in the wild, it would make the passive introgression hypothesis of Hull (1976) 
RESULTS
The mean number of capitula per plant is shown in table 2. For the analysis the number of plants of each genotype in each population was reduced to 23 using random number tables (23 being the lowest number of either genotype scored (Mumbles 2, table 1)). Analysis of variance indicated a significant effect of both genotype and site on capitulum number and also a strong genotype x site interaction (table 3). In most populations the radiate morph showed a higher mean number of capitula per plant than the non-radiate morph. This difference was significant in four populations and non-significant in the other two. Of the two populations in which the radiate morph had a lower fitness than the non-radiate morph, the difference was significant in one, Barry 3 (table 2) . Table 4 gives the results of counts of seeds per capitulum as averages for each genotype in each population. For an analysis of variance the mean number of seeds per individual plant was used. The results of the analysis indicate a highly significant effect of genotype but no effect of site or a genotype x site interaction ( Richards (1975) showed that, in comparison to the radiate genotype, the non-radiate morph possessed vegetative traits that might be expected to influence its overall fitness; e.g. faster growth rate and shorter time to first flower. However, the results of preliminary experiments in which radiate and non-radiate groundsel were grown under crowded conditions (1 plant per 4 cm2) indicated that the radiate morph was reproductively superior, having a larger number of capitula per plant and a larger number of seed per capitulum than the non-radiate form.
Surveys of a number of natural populations confirm that the radiate morph is apparently at a reproductive advantage under most field conditions. In six out of the eight populations studied, the radiate morph had a higher number of capitula per plant than the non-radiate morph (table 2) . Clearly, if there are differences in flowering time between radiate and non-radiate plants this may influence counts of the number of capitula per plant.
Nevertheless, whether a real difference in capitula production or differences in flowering time have resulted in the disparity between the two genotypes, the fact remains that they are different and this difference could affect the relative fitness of the morphs.
It is worth noting that the populations with the lowest relative fitnesses of radiate plants, i.e. Mumbles 2, Barry 3 and Barry 5 (table 2) also have the lowest frequencies of the Yr allele (table 1), although there is no general correlation between these two parameters (r = 0559l, d.f. = 6, P> 0.1).
The reasons for the variation in relative fitness of the radiate morph between sites is not clear. Other Yr or Tn alleles may be present or, if the number ofcapitula is determined by a locus or loci linked to that controlling capitulum type, differences in linkage arrangements could account for the disparities. Breeding experiments are obviously required to distinguish between these or other explanations.
An association was also found between capitulum type and the number of seeds per capitulum. In all six populations the relative fitness of the radiate morph with respect to this character was greater than one, the average selective advantage being of the order of 30 per cent (table 4) . Richards (1975) calculated the reproductive potential of the two homozygous genotypes by multiplying the average number of capitula per plant by the average number of seeds per capitulum. This is not the total reproductive potential of the genotypes, however, as it takes no account of the length of the floweing period. If, for example, the radiate morph flowers for a much shorter period than the non-radiate morph, the total seed output of the two genotypes might be the same or the situation could be reversed, with the non-radiate morph being at an advantage. Until the length of the flowering period is measured in the field, calculations of instantaneous reproductive potentials are of little use.
Despite the apparent reproductive superiority shown by the radiate morph, no population has, as far as we are aware, reached fixation for the Yr allele. A lack of time for this to have occurred is probably not the explanation, for two reasons. First, the radiate morph was present in Cardiff, Penarth and in the surrounding district as early as 1892 (Trow, 1912) yet at Barry the populations are still polymorphic. Second, given the magnitude of the selective differences discussed above, the Yr allele should spread very rapidly through a population into which it has been introduced.
The lack of populations monomorphic for the radiate form suggests that other selective forces are operating against this genotype. It is possible that the flowering season of radiate plants is much shorter than that of nonradiate plants, thus neutralising or reversing their apparent reproductive advantage. Alternatively, selection may be acting on the vegetative differences between the morphs which Richards (1975) has identified.
Whatever the forces involved in the maintenance of this polymorphism the data presented above indicates that there are marked differences in characters which could affect fitness between radiate and non-radiate morphs of groundsel. It is likely that the Yr allele in S. vulgaris is serving as a marker for a number of other genes derived initially from S. squalidus. Where S. squalidus flourishes, presumably selection is favouring "squalidus-like characters and under these conditions " squalidus-like " characters in S. vulgaris may also be at an advantage. Thus selection and not continued introgression is most probably resulting in the increase in the frequency of the Yr allele in the Edinburgh district where both species occur together (Hull 1975 (Hull , 1976 .
